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(54) GAS DISCHARGE PANEL 

(57)Abstract: 

PURPOSE: To improve the luminous efficiency and brightness and enable a clear color 
luminescent display by directly observing the luminescence by the excitation of a 
Phosphor film through each pair of discharge keeping electrodes, an insulating layer and a 
JhosphoMifm ' S transparent 0n * e °PP° sit e side without passing through the 

CONSTITUTION: An electrode support base 1 1 is formed of a transparent glass base and 
mutually adjacent d.scharge keeping electrodes of each pair of transparent discharge' 
keeping electrodes on said base, for example, between 321 and 312, are shortcircuited by 
a thick metal matenal layer 33 such as gold Au. When a voltage pulse is applied to the 
electrode drawmg metal material layer 33, the discharge simultaneously occurs also in a 
read discharge cell related to the adjacent non-selected keeping discharge cell but this 
read discharge is continued only in the selected keeping discharge' cell to which the 
voltage pulse .s applied. By the discharge of the selected keeping discharge cell a 
phosphor 23 provided on a cover base 21 generates an excited color display light and 
directly exhibits a color display on the display observing surface of the transparent 

cleaTcotrTsT ^ " ° bSerVer ^ r6C0gni2e 3 highly bri * ht and 
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Abstract of JP21 48645 

PURPOSETo improve the luminous efficiency and 
brightness and enable a clear color luminescent 
display by directly observing the luminescence by 
the excitation of a phosphor film through each pair 
of discharge keeping electrodes, an insulating layer, 
and a glass base each of which is transparent on 
the opposite side without passing through the 
phosphor film. 

CONSTITUTION An electrode support base 1 1 is 
formed of a transparent glass base, and mutually 
adjacent discharge keeping electrodes of each pair 
of transparent discharge keeping electrodes on said 
base, for example, between 321 and 312, are 
shortcircuited by a thick metal material layer 33 
such as gold Au. When a voltage pulse is applied to 
the electrode drawing metai material layer 33, the 
discharge simultaneously occurs also in a read 
discharge cell related to the adjacent non-selected 
keeping discharge cell, but this read discharge is 
continued only in the selected keeping discharge 
cell to which the voltage pulse is applied. By the 
discharge of the selected keeping discharge cell, a 
phosphor 23 provided on a cover base 21 
generates an excited color display light and directly 
exhibits a color display on the display observing 
surface of the transparent electrode support base 
1 1 . Hence, an observer can visually recognize a 
highly bright and clear color display. 
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* NOTICES * 



Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS "" ■ " ~ ~ 



(57) [Claim(s)] ~ " — — — 

[Claim 1 ] The maintaining-a-discharge electrode pair to which at least one of the two which counters through discharge- 
cnS, TnZ aCe f T< ra es ™ int f anc j? discharge on the substrate of a transparent pair. In the panel configurator Mo 
color displays of 3 electrode-surface discharge mold equipped with the write-in electrode which counters with this 

Xte^^if^'^^hlSS^ Pa ' r ' 9ene t rates WriteHn discharse Wni!e P re P arin 9 the ^orescent substance film 
S a in«S discharge between said maintainmg-a-discharge electrode pairs on the substrate of said another 
fn t „ C arranges said ma.nta.n.ng-a-discharge electrode pair on the substrate of while it is said transparence located 
h Snttnm rff Z !, n f d ' s ocated , in a tooth-back side While extending and arranging said write-in etect ode in 
he bottom of the fluorescent substance film and constituting said maintaining-a-discharge electrode pair from 
^ S t P H en ?w eleCtriC conduction fiim the eiectr °de drawer which met some transparence e^Wc^dSSw Sm at the 
bngitud.nal direction - public funds - the discharge-in-gases panel characterized by preparing a group "naredtent 

eTectroSp S2?2S2 f 1° lumi " es t C ? ce of said fluoresc ^ substance film through a m^r o TdSS£?e 

electrode pair and a transparence substrate, respectively. " 

Sl^w Sa H i l matallic material layer for electrode drawers is a discharge-in-gases panel according to claim 1 
characterized by being prepared in the electrode side edge section which is distant from the field discharge oao of a 
main 1 alZTdS f 3 * tTn* ^^J™ 3 J The tra ™ e ™e electric conduction film wmch con stft tes said 
mSXilil?^°l ? m is a d.scharge-in-gases panel according to claim 1 or 2 characterized by having 

^l^S^:^^^* ° PP0Site ' " d 3 ™ intain ^-a-discharge ce, being constituted by the'" 9 
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DETAILED DESCRIPTION 



(Detailed Description, of the Invention] 
(0001] 



needed feaS ° n ' ^ ^ * C ' 6ar C °'° r diSplay image is obtained b * high brighlness is 



needed 
(0003] 



l^nTdr^L^/ r S/!!!i.S2 fie ' d diS H ha L 9e m ° ld discnar 9 e -in-3ases panel for the conventional color displays is 
shown in drawing 2 . The maintaining-a-discharge electrodes 12 and 13 which consist of 3 layer structures of ct-C\ -rv 
of a lengthwise direction which has the ctenidium lobes 12a and 13a which this discha^ 

SeS? Y 9iass f substrate " °J the b °«om which functions as an electrode support uteK?2 a pair 

Zl Sm l2finTT&"r^ Ch ! r9e C ? SC Wh, ' Ch 96nerates field dischar9e (^^ntenance dischargeTmutua^y by 
rV?Jf;i a and 13a which carry out con tiguity opposite is constituted 

I^fJw m % 0f i e c 0Ve !j th , 6Se parallel ^n^ning-a-discharge electrode pair ~ the lateral write-in electrode (address 
tnr^t 5 3 ? t d Cha , f9e ***% 16 f0r Wa " Char9e interference prevention are arranged I ough the insulator layers 14 
eec r d iTs^T ^l^ill!; Im^* ^ dischar9e cel Wc * constituted by tolZSiZSXnrtto 
fhe nrfprl thTn rwJ r t ?• 1 6 T.- °J the main tenance discharge electrode pairs (in the case of illustration 12) And 
etto^ ~ ° f a ma9nesium °** a WOO) which is not illustrated on th'write-ln' 

SndT 0 C n°^r"K h f T Si ?f ° f the . 9laSS SUbStrate 21 of another side of the bottom for covering which counters this 
electrode support substrate 1 1 — said maintain ng-a-discharge electrode oair — thP r*i lav/or oo » «7 thn ^ 7 u 
which demarcates the maintaining-a-discharge eel which become settled beLee?^ 

1 3a is arranged, and the fluophor film 23 for color displays is put in ^S^^xnmi^\n^^\^V^^a 
perimeter is closed airtightly, and the gas for discharge is enclosed with the Sha roe <so^^ a6\^^ n^ 
KfH ,et f f S said , electrode s ^ substrate 1 1 and the substrate 2 for coveTg which were formed ° ° 
[0006] And after making the write-in selected discharge eel Wc generate write-in discharge color disotev 'mak M thi* 
eictXfh 6 T t0 , l he adj ^' nin K 9 maintenanca d ^harge eel Sc. and ^^^^^ S^l^tm 

[0007] 

J £h,S2 ! • 3nd lun " nous e,,ic ' enc * worsens. Moreover, there was a problem thai a clear color d SDlav Imao ~ 

wi ziJZer di,,erence 01 the ,ransmission ioss by me sMssrsTm. 



[0OQ8] Jhis invention aims at offering the new discharge-in-gases panel for a color luminescence display which canceled 
the brightness unevenness resulting from decline in the brightness by the fluophor film, and luminous efficiency or the 
thickness of the fluophor film from the above-mentioned conventional situation 
[0009] ' 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, while the substrate of another side 
which arranges the fluorescent substance film for the substrate of while it is the transparence which arranges a 
maintammg-a-discharge electrode pair a front-face (vision) side is made into a tooth-back side and the transparence 
electric conduction film constitutes said maintaining-a-discharge electrode pair from this invention the electrode drawer 
which met these some transparence electric conduction film at the longitudinal direction — public funds — the group 
ingredient layer was prepared and the configuration which made the write-in electrode extend under the fluorescent 
substance film of the above-mentioned tooth-back side substrate further is adopted. 

[001 0] Thus, by making into a display observation side the substrate with which the transparent maintaining-a-discharge 
electrode pair was arranged, further, the direct-vision private seal of the excitation luminescence of the fluorescent 
substance film of the tooth-back side substrate side at the time of discharge by the electrode pair can be carried out 
through the transparence maintaining-a-discharge electrode pair concerned and a transparence substrate and since 
there is no write-in electrode in a luminescence path, luminous efficiency and its brightness improve, and clear color 
display can be realized. Moreover, although there is un-arranging [ which becomes easy to disconnect by the heat cycle 
at the time of electrode formation ] while electrode resistance becomes high when said maintaining-a-discharge 
electrode is formed by transparence electric conduction film, such as ITO (Indium Tin Oxide) the electrode drawer 
connected to these some transparence electric conduction film — public funds — these problems are solved by the 
group ingredient layer, and if this metallic material layer is prepared in the electrode side edge section which is distant 
from the field discharge gap of a maintaining-a-discharge electrode pair, the problem which interrupts display light can 
also De suppressed. 
[0011] 

[Embodiment of the Invention] Hereafter, the desirable example of this invention is explained to a detail using a drawing 
Drawing 1 is the important section sectional view showing an example configuration of the discharge-in-gases panel by' 
his invention, and gives the same sign to the conventional example and equivalent part of drawing 2 . The 1st point that 
the example of this invention shown in this drawing 1 differs from the conventional example of drawing 2 The electrode 
support substrate 1 1 consists of a transparent glass substrate arranged at a vision side. It consists of transparence 
electric conduction film in which two or more sets maintaining-a-discharge electrode pairs 31 i arranged on it and 32j (i 
and j are a positive integer) formed ITO etc. by thin film formation technique. The insulator layer 14 which carries out a 
animating on it is formed from transparent dielectric materials (for example, low melting glass). It is having short-circuited 
ike illustration between the maintaining-a-discharge electrodes of one of the two which furthermore adjoins the 
transparent each maintaining-a-discharge electrode pair 31 i and both 32], 321 and 312 [ for example, ], by the metallic 
material layer 33 of thick films, such as gold (Au). 

[0012] This metallic material layer 33 has the function which lowers the resistance of two electrodes, and the restoration 
function or the open circuit which originated in the heat cycle at the time of electrode formation, and was produced while 
being an electrode outgoing line to the external drive circuit of two maintaining-a-discharge electrodes 321 312 short- 
circuited (connection). Moreover, since the metallic material layer 33 in this case is in the location which does not interrupt 
display light substantially between the maintaining-a-discharge electrode pairs which adjoin by the relation which overlaps 
he side edge of each maintaining-a-discharge electrode as shown in drawing, it has the function which covers between 
the maintaining-a-discharge eels which adjoined rather as well as there being little effect on brightness, and forms a 
sharp display spot. [0013] An insulator layer 14 and the surface thin films 17, such as MgO. are given as usual on the 
array of a maintaining-a-discharge electrode pair formed as mentioned above on the other hand and opposite 
arrangement is carried out with the glass substrate 21 of another side which separates discharge-in-gases space and is 
located in a tooth-back side. The 2nd point that the discharge-in-gases panel of this invention differs from the 
discharge-in-gases panel which performs write-in discharge in the conventional field discharge format is in the point of 
having formed the write-in electrode 15 in the glass substrate 21 by the side of a tooth back in the form made extending 
under the fluorescent substance film 23 like drawing 1 . While arranging the write-in electrode 15 of the direction which 
ntersects maintaining-a-discharge electrode pair 31 i on the above-mentioned electrode support substrate 1 1 and 32j on 
the glass substrate 21 by the side of a tooth back, the insulator layer 41 which becomes the write-in electrode 1 5 from 
rnm matenals ls covere d- and the fluorescent substance film 23 is formed on this insulator layer 41 
1001 4J Moreover, by this panel, in order to demarcate a unit discharge eel more certainly, the eel layers 22 and 42 are 
formed in the glass substrates 1 1 and 21 of both sides, and form the write-in discharge eel and maintaining-a-discharge 
eel which serve as a pair, respectively in single discharge-in-gases space. Therefore, in the discharge-in-gases panel of 
the.example shown in this drawing 1 . , since color display light can carry out direct observation through the transparent 
maintaining-a-discharge electrode pair by the side of vision, and a glass substrate 1 1 , it is high brightness and clear 
color display can be appeared. And since the write-in electrode 15 is under the fluorescent substance film and color 
display light is not interrupted at all, brightness and visibility higher than the conventional discharge-in-gases panel 



shown in drawing 2 can be acquired. 
[0015] 

[Effect of the Invention] Since direct observation of the color luminescence by excitation of the fluophor film is carried out 
through the respectively transparent maintaining-a-discharge electrode pair by the side of opposite (vision side), and a 
substrate according to the discharge-in-gases panel structure of this invention, without letting the inside of this fluophor 
film pass There are also no problems which luminous efficiency and brightness improve, and the clear color display of 
becomes possible, and originate in a transparent maintaining-a-discharge electrode (transparence electric conduction 
film), such as high electrode resistance and an open circuit, it applies to color display equipment, and the effectiveness is 
large. 



[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the discharge-in-gases panel used for a display unit etc., especially the 
discharge-in-gases panel for color displays which combined the fluophor. As a discharge-in-gases panel which displays 
an alphabetic character and a graphic form using discharge-in-gases light, the thing of the opposite discharge mold and 
Held discharge mold of AC drive form or DC drive form is put in practical use. Moreover, the discharge-in-gases panel 
which excites a fluophor for a fluorescent substance by combination and the ultraviolet rays at the time of discharge on 
rnnn e n? ISChar9e ~ ,n ~ 9ases panels> and Performs a necessary color luminescence display is also already proposed 
L0002J Although the discharge-in-gases panel of the viewpoint which prevents degradation by the ion bombardment of 
the structure top fluorescent substance as a discharge-in-gases panel for color displays combined with such a 
fluorescent substance to a field discharge mold is advantageous, in order to perform color display using luminescence 
from the front face of the fluophor film, brightness is low and there is an inclination for a clear color display image not to 
be obtained. For this reason, the panel structure where a clear color display image is obtained by high brightness is 
needed. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] The field discharge mold discharge-in-gases panel for the conventional color displays is 
shown in drawing 2 . The maintaining-a-discharge electrodes 12 and 13 which consist of 3 layer structures of Cr-Cu-Cr 
of a lengthwise direction which has the ctenidium lobes 12a and 13a which this discharge-in-gases panel adjoins, 
respectively on one glass substrate 1 1 of the bottom which functions as an electrode support substrate, and make a pair 
are formed, and the maintaining-a-discharge eel Sc which generates field discharge (maintenance discharge) mutually by 
the ctenidium lobes 12a and 13a which carry out contiguity opposite is constituted. 

[0004] moreover, these parallel maintaining-a-discharge electrode pair — the lateral write-in electrode (address 
electrode) 15 and charge **** 16 for wall charge interference prevention are arranged through the insulator layers 14, 
such as low melting glass, on 12 and 13. The write-in discharge eel Wc is constituted by the intersection section of the 
electrode 15 write-in [ these ] and either of the maintenance discharge electrode pairs (in the case of illustration 12). And 
the surface thin film (protective coat) which consists of a magnesium oxide (MgO) which is not illustrated on this write-in 
electrode 15 and charge **** 16 is given. 

[0005] moreover — the inside of the glass substrate 21 of another side of the bottom for covering which counters this 
electrode support substrate 11 — said maintaining-a-discharge electrode pair — the eel layer 22 of the shape of a mesh 
which demarcates the maintaining-a-discharge eel which becomes settled between 12 or 13 ctenidium height 12a and 
13a is arranged, and the fluophor film 23 for color displays is put in the partition surrounded in that eel layer 22. Thus, the 
perimeter is closed airtightly, and the gas for discharge is enclosed with the discharge space, and a discharge-in-gases 
panel completes said electrode support substrate 11 and the substrate 21 for covering which were formed. 
[0006] And after making the write-in selected discharge eel Wc generate write-in discharge, color display makes this 
discharge take over to the adjoining maintenance discharge eel Sc, and the corresponding fluophor film 23 is partially 
excited by the ultraviolet rays by that maintenance discharge, and it can observe a color luminescence display through the 
21st page of the substrate for covering by them. In this case, since the opaque maintaining-a-discharge electrode pair 
and the write-in electrode are prepared in the electrode support substrate 11, it is unsuitable to observe a display through 
the electrode support substrate concerned. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since direct observation of the color luminescence by excitation of the fluophor film is carried out 
through the respectively transparent maintaining-a-discharge electrode pair by the side of opposite (vision side), and a 
substrate according to the discharge-in-gases panel structure of this invention, without letting the inside of this fluophor 
film pass, There are also no problems which luminous efficiency and brightness improve, and the clear color display of 
becomes possible, and originate in a transparent maintaining-a-discharge electrode (transparence electric conduction 
film), such as high electrode resistance and an open circuit, it applies to color display equipment, and the effectiveness is 
large. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the above-mentioned conventional discharge-in-gases panel for color 
displays, since the substrate 21 side for covering on which the fiuophor film 23 was put is an image observation (vision) 
side, brightness falls by attenuation in case luminescence by this fiuophor film 23 penetrates the fluorescent substance 
film concerned, and luminous efficiency worsens. Moreover, there was a problem that a clear color display image — 
brightness unevenness arises from the difference of the transmission loss by the ununiformity of the thickness of the 
fiuophor film 23 — was not obtained. 

[0008] This invention aims at offering the new discharge-in-gases panel for a color luminescence display which canceled 
the brightness unevenness resulting from decline in the brightness by the fiuophor film, and luminous efficiency, or the 
thickness of the fiuophor film from the above-mentioned conventional situation. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, while the substrate of another side 
which arranges the fluorescent substance film for the substrate of while it is the transparence which arranges a 
maintain.ng-a-discharge electrode pair a front-face (vision) side is made into a tooth-back side and the transparence 
electric conduction film constitutes said maintaining-a-discharge electrode pair from this invention the electrode drawer 
which met these some transparence electric conduction film at the longitudinal direction — public funds — the group 
ingredient layer was prepared and the configuration which made the write-in electrode extend under the fluorescent 
substance film of the above-mentioned tooth-back side substrate further is adopted 

[0010] Thus, by making into a display observation side the substrate with which the transparent maintaining-a-discharge 
electrode pair was arranged, further, the direct-vision private seal of the excitation luminescence of the fluorescent 
substance film of the tooth-back side substrate side at the time of discharge by the electrode pair can be carried out 
hrough the transparence maintaining-a-discharge electrode pair concerned and a transparence substrate and since 
there is no write-in electrode in a luminescence path, luminous efficiency and its brightness improve, and dear color 
display can be realized. Moreover although there is un-arranging [ which becomes easy to disconnect by the heat cycle 
at the ume of electrode formation ] while electrode resistance becomes high when said maintaining-a-discharge 
electrode is formed by transparence electric conduction film, such as ITO (Indium Tin Oxide) the electrode drawer 
connected to these some transparence electric conduction film — public funds — these problems are solved by the 
group ingredient layer, and if this metallic material layer is prepared in the electrode side edge section which is distant 
from the field discharge gap of a maintaining-a-discharge electrode pair, the problem which interrupts display light can 
also oe suppressed. 
[0011] 

[Embodiment of the Invention] Hereafter, the desirable example of this invention is explained to a detail using a drawing 
Drawing 1 is the important section sectional view showing an example configuration of the discharge-in-gases panel by' 
his invention and gives the same sign to the conventional example and equivalent part of drawing 2 . The 1st point that 
the example of this invention shown in this drawing 1 differs from the conventional example of drawing 2 The electrode 
support substrate 1 1 consists of a transparent glass substrate arranged at a vision side. It consists of transparence 
electric conduction film in which two or more sets maintaining-a-discharge electrode pairs 31 i arranged on it and 32j (i 
andj are a positive integer) formed ITO etc. by thin film formation technique. The insulator layer 14 which carries out a 
animating on it is formed from transparent dielectric materials (for example, low melting glass). It is having short-circuited 
ike illustration between the maintaining-a-discharge electrodes of one of the two which furthermore adjoins the 
transparent each maintaining-a-discharge electrode pair 31 i and both 32j, 321 and 312 [ for example ] by the metallic 
material layer 33 of thick-films, such as gold (Au). «*»pib. J. oy me metallic 

[0012] This metallic material layer 33 has the function which lowers the resistances two electrodes, and the restoration 
function of the open circuit which originated in the heat cycle at the time of electrode formation, and was produced while 
being an electrode outgoing line to the external drive circuit of two maintaining-a-discharge electrodes 321 ,312 short- 
s'!? ( c° nn ® c ; ,o n)- Moreover, since the metallic material layer 33 in this case is in the location which does not interrupt 
?h! ifl °? sub / tan ^ al| y between tne maintaining-a-discharge electrode pairs which adjoin by the relation which overlaps 
h! Tt f 96 ea ? ^ aint a ,nln 9-a-discharge electrode as shown in drawing, it has the function which covers between 
he maintaining-a-discharge eels which adjoined rather as well as there being little effect on brightness, and forms a 
sharp display spot. [0013] An insulator layer 14 and the surface thin films 17, such as MgO, are given as usual on the 
array of a maintainmg-a-discharge electrode pair formed as mentioned above on the other hand and opposite 
^ 9 w men V S ^ied out with the glass substrate 21 of another side which separates discharge-in-gases space and is 
located in a tooth-back side. The 2nd point that the discharge-in-gases panel of this invention differs from the 
discnarge-in-gases panel which performs write-in discharge in the conventional field discharge format is in the point of 
Sr°J£T the wr ' te -' n t electrode 15 in the glass substrate 21 by the side of a tooth back in the form made extending 
Wrier the fluorescent substance film 23 like drawing 1 . While arranging the write-in electrode 15 of the direction which 
intersects maintaining-a-discharge electrode pair 31 i on the above-mentioned electrode support substrate 1 1 and 32j on 



the glass substrate 21 by the side of a tooth back, the insulator layer 41 which becomes the write-in electrode 15 from 
dielectric materials is covered, and the fluorescent substance film 23 is formed on this insulator layer 41. 
[0014] Moreover, by this panel, in order to demarcate a unit discharge eel more certainly, the eel layers 22 and 42 are 
formed in the glass substrates 1 1 and 21 of both sides, and form the write-in discharge eel and maintaining-a-discharge 
eel which serve as a pair, respectively in single discharge-in-gases space. Therefore, in the discharge-in-gases panel of 
the example shown in this drawing 1 , since color display light can carry out direct observation through the transparent 
maintaining-a-discharge electrode pair by the side of vision, and a glass substrate 1 1, it is high brightness and clear 
color display can be appeared. And since the write-in electrode 15 is under the fluorescent substance film and color 
display light is not interrupted at all, brightness and visibility higher than the conventional discharge-in-gases panel 
shown in drawing 2 can be acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section sectional view of the discharge-in-gases panel which applied this invention. 
[Drawing 21 It is an important section decomposition perspective view for explaining the field discharge mold discharge- 
in-gases panel for the conventional color displays. 
[Description of Notations] 

11 is a glass substrate by the side of a front face (vision). 
Hand 41 are an insulator layer. 
15 is a write-in electrode. 

21 is a glass substrate by the side of a tooth back. 

22 and 42 are a eel layer. 

23 is the fiuophor film. 

31 i and 32j are a maintaining-a-discharge electrode (transparence electric conduction film). 
33 is a metallic material layer for electrode drawers. 
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DRAWINGS 
[Drawing 1 ] 
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[Drawing 2] 
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